Ganglioside GM1 enhances induction by nerve growth factor of a putative dimer of TrkA.
GM1 enhances nerve growth factor (NGF)-stimulated neuritogenesis and prevents apoptotic death of PC12 cells; both may be due to enhancement of TrkA dimerization. In this study, we examined the effect of GM1 on NGF-induced TrkA dimerization in Trk-PC12 (6-24) cells. NGF increased tyrosine phosphorylation of the 140-kDa protein (TrkA monomer), and preincubation with GM1 potentiated this effect. Adding the protein cross-linker bis(sulfosuccinimidyl) suberate with NGF resulted in the appearance of two major bands (220 and 330 kDa) when probed with antibodies against TrkA or phosphotyrosine, and GM1 also enhanced this effect. We interpret the 330-kDa band as being a homodimer of TrkA. The identity of the 220-kDa band is still not certain but may consist of a posttranslationally modified form of TrkA. Our results suggest that GM1 is augmenting the effects of NGF on PC12 cells by enhancing the dimerization and activation of the TrkA receptor.